This study aims to assess the knowledge and attitudes about hepatitis B and C viruses (HBV and HCV) in health care workers (HCW). A total of 266 HCW from Rio de Janeiro State (Southeast Brazil) answered an instrument containing 17 questions to study viral hepatitis knowledge and 12 statements regarding attitude and behavior about HBV and HCV. Mean HCWs' knowledge level was considered satisfactory (mean knowledge score was 12.21 ± 3.36), but almost half of HCW presented low knowledge level (score lower than 12.21). High knowledge level was observed in individuals with previous HBV vaccination. Mean attitude score was 39.06±10.47 showing high level of positive attitudes, particularly among dentists and professionals who had previous needle stick injury. In conclusion, almost half of HCW had low level of knowledge about HBV and HCV and some gaps were identified showing the importance of continuous viral hepatitis education to HCW in this setting.
INTRODUCTION
Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are public health issues, both responsible for acute and chronic hepatitis, and transmitted percutaneous exposure to contaminated material and sexual intercourse, although much less common for HCV. Worldwide 257 million of individuals are living with hepatitis B virus and 71 million of individuals are chronically infected with HCV (WHO 2017a (WHO , 2017b .
Studies conducted in various countries, including Iran, Mexico, Saudi Arabia, demonstrated unsatisfactory level of knowledge regarding HBV and HCV infection in health care workers (HCW) (Islam et al., 2014; Homoud 2014; Joukar et al., 2017) . Differences of knowledge regarding viral hepatitis can be influenced by age, gender, occupational history, contact with viral hepatitis patients, high education level (Joukar et al. 2012 , Frazer et al. 2011a , Delvaux et al. 2013 ). In Brazil, few studies have examined the knowledge about HBV and HCV in HCW, so it is important to determine the knowledge about HBV and HCV in this group. HCWs are exposed to several infectious agents during their activities and can play an important role to disseminate information regarding viral hepatitis. Health professionals are at risk of accidental exposure to infectious agents. Recently, it was documented the transmission of a multidrug resistant HIV to a female health care worker from a finger needle stick injury in Sao Paulo, Brazil demonstrating the risk of accidental exposure in this setting (López-Lopes et al., 2015) . In Brazil, SouzaBorges et al. (2014) related high frequencies of exposures among health students, inadequate practices in prevention and postexposure, and, consequently, the need for training in "standard precautions" to prevent such exposures. De Melo e Gontijo Filho (2000) also observed lower proportion of dentists who reported that they were aware of HBV vaccination in comparison to dental students.
This study aims to assess viral hepatitis knowledge, attitudes and practices associated with providing care for patients with HBV and HCV infection in a setting of HCW from Southeast Brazil.
METHODS
A convenience sampling was used in this study, since all participants were included during courses of the health area. A total of 266 HCWs were recruited from three cities located in North and Central area of Rio de Janeiro state (Southeast region of Brazil) while attending post-graduation courses for clinical analysis or update courses on healthcare between January 2008 to May 2008. Inclusion criteria were: health professional of both genders, from any ethnicity, and aging from 18 to 70 years. Exclusion criteria was absence to consent to participate. Ethical approval was obtained by Ethic Committee of Unigranrio, Rio de Janeiro, Brazil (n.º 0079.0.317.000-08).
Data collection was conducted by direct interviews using an instrument (Richmond et al. 2007) adapted to be applied in this study (Tables 2 and 3 ). This instrument was pre-standardized on a convenience sample of 20 health professionals that presented similar characteristics of the population studied (data not shown). A minimum sample of 264 HCWs was required, based on the positive attitude proportion among the random subgroup (22%) and considering the precision of 0.06 and a type one error of 0.05 (Jones et al., 2004; Martínez-Mesa et al., 2014) . Mean of the total score from a possible score of 17 was used as the discriminant level and scores higher than the mean indicated a good knowledge level (Joukar et al. 2012 ).
Concerning attitude and behavior statements, participants were asked to what extent they agreed or disagreed using a scale (1-5) ranging from "totally agree" to "totally disagree". For the 12 statements, (1-6 items were considered as positive statements and 7-12 were negative statements in table 3). A total score could range from 12 to 60 and evaluated according the statement and response given from "totally agree" to "totally disagree". Scores higher than 35 were considered as indicative of a positive attitude since individuals should demonstrated positive attitudes for at least 7 issues (5 points for each issue) (Joukar et al. 2012 ).
The following data were also obtained: age, gender, working history (years that HCW had worked for health care service), occupation (doctor, nurse, biologist and other healthcare profession), needle stick injury (NSI) history, attending at actualization course, and previous history of HBV vaccination.
Descriptive statistics (mean ± standard deviation [SD] , and frequencies) and comparison means (one-way ANOVA) were obtained. A P value < 0.05 was considered statistically significant. All analyses were performed with the Statistical Package for the Social Sciences (SPSS for Windows, release 20.0; SPSS, Inc., Chicago, IL, USA).
RESULTS AND DISCUSSION
In this study, 138 (51.9%) were female, with a mean age of 31.83 ± 9.7 years and mean working history of 7.0 ± 7.9 years. Most of participants (87.2%) presented graduate course with median of conclusion of course of 4 years (1 month to 40 years). Majority of them were physicians (56.8%) and more than 90% of individuals reported previous HBV vaccination (246/92.5%). Previous studies have found 75.5% and 87.5% of HBV immunity among dentists from Midwest region of Brazil and HCW from Northeast region of country, respectively (Batista et al., 2006; Carvalho et al., 2012) . In addition, 59 (22.2%) individuals had a history of needle stick injury while 29.5% of medical students from Serbia also related needle stick and sharp objects injuries (Marusic et al., 2017) . In Brazil, more than 80% of occupational accidents in HCW were due to percutaneous exposure showing the importance of continuous education in biosafety (Silva et al., 2009; Khalil et al., 2015) (Table 1) .
HCWs play an important role in propagating information about viral hepatitis for population. Mean knowledge score was 12.21 ± 3.36 and almost half of HCW (133/49.6%) individuals had low knowledge level (score lower than 12.21). Fair level of knowledge was also observed among HCWs from Mallawi (Mtengezo et al. 2016) , and Democratic Republic of Congo (Shindano et al. 2017) . In Brazil, studies conducted among nursing and dental students (Maniero et al. 2012; Souza et al. 2016 ) demonstrated good level of knowledge what could be the reflect of few number of nurses and dentists included in the present study.
Most of participants (90.2%) knew that hepatitis B is caused by a virus, transmitted through blood contact (91.3%), blood transfusion (81.9%), sexual route (82.3%), and can be spread through sharing injection equipment, such as needles (88.7%) ( Table 2 ). More than 55% of physicians from Manaus City (North Brazil) also recognized the mechanisms of HBV transmission while only 2.1% (7/337) of professionals of rescue and emergency care of road traffic crash victims from Nigeria correctly identified contact with infected blood and blood contaminated body fluid as routes of transmission of HBV (Gonçalves et al., 2013; Ochu et al., 2017) . These differences could be attribute to health education campaigns developed to these professionals according geographical regions.
Regarding HCV, most of them knew that it is not bacteria (77.4%), cannot be spread by personal contact (60.9%), mosquitoes (85.7%) or through the air in an enclosed environment (79.3%), can lead to cirrhosis (79.3%), could be infected through unsterile tattooing (61.7%), and could not have any symptoms of the disease (68.8%) ( Table 2) . Joukar et al. (2017) have also found good level of knowledge in nurses from Iran about HCV transmission by unsterile tattooing and recognized that infection can lead to cirrhosis. However, few number of individuals rec-ognized that HCV is not bacterial disease and cannot be spread by mosquitoes or through air. A good level of knowledge about HCV transmission was also observed among dental students from Brazil (Souza et al. 2016) .
Some deficits about hepatitis B and C knowledge were observed in the present study. Almost half of HCW (44%) did not recognize that hepatitis B is associated with an increased risk of liver cancer, 47.8% did not know that there is a treatment available for hepatitis C, 17.3% affirm that HCV is a mutation of HBV, and 24.8% thought that there is a vaccine for hepatitis C. A high proportion of nurses from Iran did not know about HCV treatment (55%) and affirm that there is a vaccine for HCV (64.9%) (Joukar et al., 2017) . These data demonstrated the necessity of education campaigns regarding hepatitis C treatment and prevention.
Few number of individuals recognized the relationship between HBV and cancer. Hepatocellular carcinoma (HCC) is the 5 th most common tumor in the world and the 2 nd leading cause of cancer mortality (Croaq et al., 2014; Torre et al., 2015) . More than 50% of liver cancers were attributable to HBV (Franco et al. 2012 ). The lack of knowledge of HCW about the risk of HCC in those infected by HBV is an important issue, since HCW could increase the access of information to general population.
Mean knowledge levels were similar according age group, gender, working history and previous needle stick injury, but higher mean knowledge level was observed among those individuals with previous HBV vaccination (Table 1) . This demonstrates that the access to HBV vaccination could increase the knowledge about this theme. History of HBV vaccination was related to mean knowledge score toward hepatitis B in Iranian nurses (Joukar et al., 2017) .
Mean attitude score was 39.06±10.47 showing high level of positive attitudes and most of them (72.6%) demonstrated positive attitudes (score = 37-60) (Table 3 ). High level of positive attitudes about hepatitis C were demonstrated among dental students from Brazil (Souza et al. 2016 ) and nurses from Ireland (Frazer et al. 2011b ) while more negative attitudes were observed among HCW from Malawi (Mtengezo et al., 2016) . Recently, Ishimaru et al. (2016) have found that nurses are willingness to accept contact with HBV/HCV-infected colleagues even after risk assessment has been performed. These data demonstrated that comprehensive education is important to reduce stigma and improve understanding about the management of HCW infected by HBV or HCV.
Subjects aging less than 30 years, females, dentists and professionals who had previous NSI demonstrated high mean of positive attitudes, although it was not statistical significant (Table 1) . Dental students also demonstrated high level of positive attitudes regarding viral hepatitis (Souza et al., 2016) demonstrating that some occupation could influence the attitudes of HCW. Richmond et al. (2007) have demonstrated that health education had a significant influence on developing positive attitudes in HCW.
In this study, a convenience sampling was used. This type of sampling is simple, economical, fast and important to give information about a population when there is no information regarding the total number of individuals in a setting. Although some kind of selection bias could happen, the present work gave valuable information to conduct other studies using random sampling. In conclusion, almost half of HCW had low level of knowledge about HBV and HCV and some gaps were identified showing the importance of continuous viral hepatitis education to HCW in this setting.
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